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Anhydrous nitric acid festmbles in its properties non=aqueous soelventa whioch
behave similerly to wator (for instance, ammonia or u’."xm- dioxide), It dip-
solves, just as water does, a great number of substanoces, partioularly inérganio

oompounds, The resulting solutions conduot an electrical current well, while the

solvent alone is a rather poor conduotor, The solutes are present in a dissoci-
ated form, In as far as nitric acid conduots an eleotrical ourrent at all, the
b following dissooiation scheme is responaible for that property:

2 WO, @ (HNOy) "4 (No,)"

Anhydroun nitric acid forms solvates which correspond to hydrates, but only
the existence of molvates of nitrates has been established. Reaotions similar

to neutralization in agueous solution are onmparatively rare in nitrie acid,
The acid analogon [I.o., & substance whioh behaves s an moid in nitrie aci§7
perchloric acid interaots in nitric moid with the elkall analogon potassium ni-
trate under formation of a salt and of a molecule of the solvent:

- HOLO, + KNO; k@0, + mo, , i

Anhydrous sulfuric acid in the:mediuh) inoquestion is alsd).cepablecof zdbo- l
tionsnsimilarctd tneutralization, Its salts undergo solvolysis at elevated teme
peratures, however,

The oonductivities of sodium nitrate, potassium nitrate, and tetramethyl- *

ammonium nitrate inorease sharply with inereasing eonerntradion in nitric acid. 3.

This means that the alkali analogons in question are astill dissociated to a cone

sideratle degree at high concentrations., In view of the faot that the specific
eonductivities of nitrates mun parallel to their solubilities, some sortiof re-

e AR A

lationship between these two properties may be assumed to exist, .The only spar-
ingly soluble uranyl nitrate shows an increase of conduotivity with inoreasing
consentrations which is so low as to be imperceptible, If comparisons ave dpawn
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between the conductivity of nitrates in nitric acid and, to take & typleal in=
stance, the condustivity of alkali chlerides in water, one muet consider that
the renge of the 1iquid state 1ies between 0° O and 100° O for water, while the
same range lies between minus 41° O and plus 86° O in tho case of nitric acid,

Under the oiroumstances conduotivity measurements cafried out in nitrid aocld at '
plus 20° O correspond to conductivities determined in water at plue 50° 0. On §
oarrying out this type of extrapolation in the case of alkall chlorides dissolved 1
i in watercascddpparddovit alkaliridtratescdih.tetdadethylanmoniuwniaitrate dissolved
i in nitrio aocid, values ofj:s:ma order are obteined for conductivities, I.e., the
gonduotivities have equally high values !:? both solvents,

Conductivities in nitric acid of the acid analogons perchloric acid, sul-
furic aoid, nitrosyl sulfuric acid, and pioric acid were alsc determined. Per-
chloric acid and nitrosyl sulfuric acid behave in nitric aocid like normal eleo=
trolytes, Their specific conduotivity, although not ‘zery high, increases with
rising concentrations. In the case of sulfuric acid, there is a deorease of
conductivity at first with a minimum at a concentration of 0,2 mols, and & sub-
sequent increase leading to & normal conductivity-concentration ourve at higher
congentrationa. The specific conductivities of ploric acid in nitric acid show
a similar behavior, so that the ourve goes downward until a concent-ation of ap-
proximately 0,15 mols is reached [Eo values corresponding to higher concentra-
tions have apparently been determined by the authorgz On extrapolating the equiv- i
gr, alent conductivities for the acids in a manner similar to that described in the
case of the base analogons, the same conditions were found to exlst here. I

-Perchloric acid is a relatively stroﬁg acid in nitric acid solution, It !
can be titrated conductivometrically with potassium nitrate, In the course of !
the titration, potsessium perchlorate is precipitated, Conversely, potassium . ' ‘
nitrete can be titrated in nitric acid solution with perchloric acid. (

Surfuric acid, which 1s a weaker acid than perchlorie in nitric acid solu
tion, can be used to titrate potassium nitrate in that solvent. The iﬁterseotion
of the two straight lines representing the conduotivity-concentration dependence
is very clear at the point corresponding to KHSOA, because of the sharply diverge- i

ing slopes, but the point corresponding to KZSOA is not very distinet, the two
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lines forming an angle olose to 1809 at that point. Both RHSO4 and K2804 ade
easily soluble in concentrated nitrio acid. The reverse titration, that of sule
furic acld with potassium nitrate, alse results in a conductivity-concentration
ourve showing two intersettion points,

Nitrosyl sulfurie aeld is easily soluble in nitric aoid and lies somewhere
betweon perchloric and sulfwric aclds as far as acid strength in that solvent ie
concerned, Attempts at a condustivometrisc titration of nitrosyl sulfuric acid
with potassium nitrate led to the conolusion that solvolysis of the potassium
salt formed by double desomposition probably ocours,

Aside from perchloric aeid and sulfuric acid, other seids (either inorganic
or organic) which behave in a similar manner in nitrioc acid solution (1,0., can
be neutralized) have not been found, The salts of all other aoids, as will be
shown in a subsequent communication, undergo solvolysis in nitriec acidy In this
respect anhydrous nitric acid resembles anhydrous hydrofluoric acid, a medium
in which aoids weaker than tho perchloric or sulfuric acid analogons slso do not
exint a.nd!, those of medium strength are not known,

[This is & commmication from the Chemical Institute of the University of
Creifswald, submitted for publication om March 12, 1948,7
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